Prolactin messenger ribonucleic acid concentrations in 4-day cycling rats and during the prolactin surge.
Pituitary PRL mRNA concentrations were measured during the 4-day rat estrous cycle. Adult female Sprague-Dawley rats were killed at 3-h intervals throughout the cycle and hourly between 1000 and 2400 h on proestrus (n = 5-12). Serum PRL was increased on the afternoons of proestrus (P) and estrus (E), with peak concentrations at 1700 h (P, 624 +/- 126; E, 261 +/- 107 ng/ml). PRL mRNA concentrations were elevated during the evening on P and E (2300 h: P, 14.4 +/- 1.5; E, 16.1 +/- 1.3 ng cDNA bound/100 micrograms pituitary DNA) to values 2-fold higher than those at 0800 h on each respective day. On diestrus (D) PRL mRNA levels decreased abruptly during the morning (1100 h, 1.7 +/- 0.3 ng cDNA bound), followed by a 6- to 7-fold increase between 1700 and 2000 h on the same evening. In contrast, PRL mRNA levels were elevated at 0800 h on metestrus (M). The changes in PRL mRNA concentrations obtained on M and D were not associated with increased PRL secretion. A more detailed examination of P revealed that PRL mRNA levels increased during the morning (1000 h, 9.9 +/- 2.6 ng cDNA bound), then decreased abruptly at 1100 h (4.9 +/- 1.2). The morning rise in mRNA concentrations was followed by a 2-fold rise in pituitary PRL content. As serum PRL rose during the afternoon surge, a coincident decrease in pituitary PRL content and an increase in PRL mRNA levels were observed. The relationship between PRL secretion and gene expression was further examined in ovariectomized estradiol-replaced rats receiving either bromocriptine (1.2 mg/day, sc) or vehicle control sc. The vehicle-treated group expressed a characteristic afternoon PRL surge between 1500 and 2100 h. Pituitary PRL decreased during the surge to 10% of morning values, and PRL mRNA levels increased 2-fold beginning 2 h after initiation of the surge. These changes in serum PRL, pituitary PRL, and PRL mRNA levels were abolished by bromocriptine administration. These data reveal that alterations in PRL mRNA concentrations occur on a daily basis during the rat estrous cycle. Increases occur during the evenings of P and E at the time of the increase in PRL secretory activity. The effect of blocking the PRL surge in ovariectomized estradiol-replaced rats suggests a regulatory interaction between secretion and gene expression.(ABSTRACT TRUNCATED AT 250 WORDS)